Thiacarbocyanine as ligand in dye-affinity chromatography for protein purification. II. Dynamic binding capacity using lysozyme as a model.
A constant development of dye-affinity chromatography to replace more traditional techniques is verified, with the aim of increasing specificity in the purification of biomolecules. The establishment of a new dye-affinity chromatographic support imposes their complete characterization, namely with relation to the binding capacity for proteins, in order to evaluate its applicability on global purification processes. Following previous studies, the adsorption of lysozyme onto a thiacarbocyanine dye immobilized on beaded cellulose was investigated. The effect of different parameters, such as temperature, ionic strength, pH, protein concentration and flow rate, on the dynamic binding capacity of the support to retain lysozyme was also studied. Increasing the temperature and the lysozyme concentration had a positive effect on the dynamic binding capacity (DBC), whereas increasing the ionic strength and the flow rate resulted in the opposite. It was also discovered that the pH used had an important impact on the lysozyme binding onto the immobilized dye. The maximum DBC value obtained for lysozyme was 8.6 mg/mL, which was achieved at 30 degrees C and pH 9 with a protein concentration of 0.5 mg/mL and a flow rate of 0.05 mL/min. The dissociation constant (K(d)) obtained was 2.61 +/- 0.36 x 10(-5 )m, proving the affinity interaction between the thiacarbocyanine dye ligand and the lysozyme.